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Introduction

Sudden cardiac death (SCD) is defined as the natural death 
from cardiac causes heralded by abrupt loss of consciousness 
within 1 hour of the onset of an acute change in cardiovascular 
status. Preexisting heart disease may or may not be present 
[2]. Almost 50% of all deaths caused by coronary heart disease 
to sudden and unexpected and occur shortly within 1 hour 
after the onset of symptoms, [3] the usual mechanism is acute 
ischemia and ventricular fibrillation or by reentrant ventricular 
tachycardia on top of chronic scar formation [4].

Methods to Estimate the Risk of Sudden Cardiac 
Death

Multiple non-invasive approaches have been developed to 
detect the presence of arrhythmogenic factors that initiate and 
maintain VT or VF in patients with ischemic and non-ischemic 
heart disease. The specific techniques are those that detect

a) Slowed conduction (QRS duration, signal-averaged 
electrocardiogram [SAECG]).

b) Heterogeneities in ventricular re-polarization (QT 
interval, QT dispersion, T-wave alternans).

c)  Imbalance in autonomic tone (heart rate variability 
[HRV], heart rate turbulence).

d)  Extent of myocardial damage and scar formation (left 
ventricular ejection fraction [LVEF], 6-minute walk).

e)  Ventricular ectopy (long term ambulatory monitoring) 
[5].

Left ventricular ejection fraction

There are abundant data supporting the use of LVEF 
to risk-stratify patients with ischemic and non-ischemic 
cardiomyopathies. Although low LVEF identifies a group with 
relatively increased risk, the majority of SCDs occur in patients 
with more preserved LVEF, which highlights the limited 
sensitivity of this technique [5].

QRS duration

QRS duration is a simple measure of the duration of ventricular 
activation measured on the 12-lead electrocardiogram (ECG) 
and is a manifestation of intraventricular or interventricular 
conduction delay or block. A moderate amount of data show that 
increased QRS duration identifies patients at higher risk for SCD, 
although the data are not uniform [5].

QT interval and QT dispersion

The QT interval is a reflection of the summed ventricular 
action potential durations. QT dispersion (the maximal difference 
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between QT intervals in the surface ECG) was postulated to 
reflect dispersion of myocardial recovery and associated with 
arrhythmia risk [5].

Signal-averaged ECG

 Late potentials refer to low-amplitude signals that occur 
after the end of the QRS complex. Signal averaging to reduce 
noise allows high gain amplification and filtering to expose 
these signals on the surface ECG. Abundant data show that an 
abnormal SAECG may identify patients with prior MI at risk for 
SCD. Given the high negative predictive value of this test, it may 
be useful for the identification of patients at low risk [5].

Ventricular ectopy and NSVT

There is abundant information linking the detection of 
ventricular arrhythmias (VPBs, NSVT) on ambulatory ECG 
in post-MI patients with left ventricular dysfunction for risk 
assessment for sudden death [5].

Heart rate turbulence

Heart rate turbulence describes the short-term fluctuation 
in sinus cycle length that follows a VPB [6]. Emerging data show 
that abnormal heart rate turbulence is associated with increased 
mortality [5].

Exercise capacity and NYHA class

Although overall mortality increases as the severity of heart 
failure increases, the proportion of deaths due to sudden cardiac 
arrest from a treatable ventricular tachyarrhythmia decreases as 
more patients die of progressive pump failure [5].

T-wave alternans

T-wave alternans is a reflection of repolarization alternans 
at the level of the single cell and most likely arises when heart 
rate exceeds the capacity of cardiac cells to cycle intracellular 

calcium [7]. A moderate amount of data suggests that T-wave 
alternans may be useful for risk stratification for SCD [5].

Programmed electrical stimulation

Despite a large, albeit somewhat conflicting database on the 
role of electrophysiologic testing for risk profiling, particularly 
in patients with advanced heart disease, its use is currently more 
limited than in the past [5].

Baroreceptor sensitivity

A moderate amount of data suggests that Baroreceptor 
Sensitivity (BRS) may be useful for risk stratification for SCD 
in patients with coronary artery disease. Further studies are 
needed to establish the clinical utility, if any, of this parameter 
for risk stratification [5].

Short-term HRV

Analysis of HRV provides a mean of assessing autonomic 
nervous system modulation of the sinus node to infer autonomic 
activity on the rest of the heart; particularly the ventricles. 
Cardiac arrhythmias are often initiated by or occur in patients 
with enhanced sympathetic and diminished parasympathetic 
tone. Thus, it has been proposed that an analysis of HRV, 
particularly its parasympathetic effects on the sinus node, 
can potentially predict mortality [5]. Several studies showed 
that low short-term HRV is associated with increased risk of 
cardiovascular death.

Long-term HRV

Abundant data showed that depressed HRV is a strong 
predictor of all-cause mortality [5]. Recent studies showed that 
HRV is a better marker of total mortality. Further researches 
are needed to establish the validity of long-term HRV in the risk 
stratification of SCD [4,8] (Figure 1).

Figure 1: Summary of current methods for SCD risk stratification.
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Conclusion

Sudden cardiac death remains a major health problem with 
further research is required for more advanced methods to 
define people at risk for sudden cardiac death.
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